Increased transcriptional activities of transforming growth factor beta receptors in scleroderma fibroblasts.
To investigate the molecular mechanism of the overexpression of transforming growth factor beta receptors (TGF(beta)Rs) in dermal fibroblasts from patients with systemic sclerosis (SSc). Dermal fibroblasts from 7 patients with diffuse SSc of recent onset and from 7 healthy individuals were studied. The expression of TGF(beta)R type I (TGF(beta)RI), TGF(beta)RII, and type I collagen proteins in dermal fibroblasts was determined by immunoblotting. TGF(beta)RI, TGF(beta)RII, and alpha2(I) collagen messenger RNA (mRNA) were evaluated by Northern blot analysis. The transcriptional activities of the TGF(beta)RI and TGF(beta)RII genes were examined by luciferase assay. SSc fibroblasts expressed increased levels of TGF(beta)RI and TGF(beta)RII protein and mRNA, as well as increased levels of type I collagen protein and alpha2(I) collagen mRNA. Moreover, the half-lives of TGF(beta)RI and TGF(beta)RII mRNA in SSc fibroblasts did not change compared with those in control dermal fibroblasts. The promoter activities of the TGF(beta)RI and TGF(beta)RII genes were both significantly increased in SSc fibroblasts compared with those in control fibroblasts. Calphostin C, a specific inhibitor of protein kinase C (PKC), inhibited TGF(beta)RI promoter activity in SSc fibroblasts, and LY294002, an inhibitor of phosphoinositide 3-kinase (PI 3-kinase), inhibited TGF(beta)RII promoter activity in SSc fibroblasts. Moreover, calphostin C and LY294002 inhibited the up-regulation of TGF(beta)RI and TGF(beta)RII mRNA, respectively, in SSc fibroblasts. These results suggest that increased levels of TGF(beta)Rs in SSc fibroblasts play a role in excessive collagen production, and that up-regulation of TGF(beta)R expression might occur at the transcriptional levels. PKC and/or PI 3-kinase might contribute to the up-regulation of TGF(beta)R expression in SSc fibroblasts.